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21:4 -^7] <i-i- z^2:irc]]X\$] <^^^ ^#^> ^fo] ji^tb ^^^1^4 o]^ 7] ^ 

Bfl ^4 ^^11 71 <^1^^M 71 D|jm^:^x ^^]^]^ 71 ^^1 ^1- 

S. 4 

71 71 fii:EiJ^ 
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^1 ^ ^^KAIETHOD AND APPARATUS FOR RECOGNIZING KEY} 



i 2^ n 



71 <a^^ ^1^*1:4. ^] "^IB^^H «j-^<HlAi^ 7lsfl^l4 71^^-^^ 71 ^VEfl ^2l-7> 

SiTll sl^ zi^oi 71 oiEl^es>H ^H^S. ^-^Jslji >HH^^ nofl nl-e} 
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S. 2ofl 71 DflElJi ^ £ soil £Al^ 71 nflESJ>.oj 7] 

^4. £ 2 S. 3^ 71 D||ES4>, ^2,0^ <y ofl^ 5x5^^o) 7] nflEs^tm ^^ojcf. 7] 
nflHSl^^^^oll o;i^ O^i^ 7l£ ^2^^1 ^^Eflc:HlA^^(^7l ^J-Efl) tfl:^ IQajE Efl^l^E^ 

21 «1E b0<>ll>H b9^W7> H.^ 'O'ojcf. ^ 7l DilM€^^s.^El2l ^^ -00000 
OOOOO-olcf. o] Al-g-;;cHl 71 nflEgJ^.^^ 0<i^ 7l ^ key[0][0]ol ^elTfl 

sl^a 71 ^Ei^M7l- ^^JslJl ZLoll 45^- xfl:f- lOWlM efl^l^E^ofl s^lEl^ <?lEl^E ^ 
2|- 21:^ '00001 OOOOr, # 0x21 (H: hexa decimaOolnl-. <^7H1a-1 Q€^3\- 01 ^1 7l 
key[0][0]o] ^-^l^V^l ^^V^^ >lH-¥-^ lOtilJg. eflxl^Eil- -^^ swlmsq- 

5]-^ 5^]^S. ^^sH zl-z^-^l^i w1:e7> T<y^ll- ^l^t!:i=l-. ZLSflAl ^7fl 71 7> ^ 

^ ^^7> key[0][0]'?] ^'ytlri^l-. ^ ^ <^1^^ 7l ^3]mL^x^. oj^oil 

^ oj.:^ 7li ^B^;^l;^l ^^7l nfl^oll ^71) 7l7> key[0][0]^J* ^^sfTfl ^cf. <^1 
Eitb ^^<^l^i ^l-§-^>7V key[l][l]* ¥^711 slig 71 DllHeJi^:f-E-l2l 7I <>lB^^Moll 
21*11 lOHlE ejl^l^Eiofl s.^]^ 71 ^E]^E ^i). '00011 OOOir, 0x63(H) 
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<=>]^. '^^joflA^ 5)-^ Stilm^. M-nr'H-H I'?! wis* ^tlefTi) sjig 

oil s^sflAi oj]>^£l^ k:ey[0][0], key[0][l], key[l][0], key[l] [1] o] cf . ol^o|] 
key[0][0]^ ^^11 ^^fl^l^-l key[l][l]# ^tl^c-fl ^lcH«-^ oj^o^ xj-Efls^ ^ 

^1)^ ^1 ^a-^l- ^sl^-^^ key[0][0]. key[0][l]. key[l][0]. key[l][l] # 

^^11 ^3^^ keyCUfll'yi: tbcf. 

<8> aysf #sfl 7l^^ 5>7lsq- ci-^o] ^ bj^^ 7] nflHSl^, 

<9> irj.5>A-l ^ ^i^o^ 71 og^di 4^ 71 ^^1 ^Tfl ^ 'S-^ 

<10> ^ ^v^o] t]-^ 71 nflEsJ^^a-E^ 71 o]B]^^7} ^^<§*1-^ 71 ^E^^M H 

<Hia 7ifii ^^7> 71 -yE^^E^ ^'^^^m^^i ^ii-a-^H 

<ii> >^7ltl: ^^ofl tcl-e)-, ^ 71 oflEgJ^^ ^^1- 7}7.]^ ^^^J-^Hl^i^ 71 <y 

^«J-^<=H1 9X^^^, ^7l 71 nflES)^ Aj-o^ o]^ 71 ^Efl :5;t5J}- ^1 ^Sf'^l 
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«4€- ^^1) ?1 ^^Hfl ^jzfo^ ^vo]!- oi^sfc^ 7j i^^af 71 ^cH^i^ 3i.qi-§>^ 4^4. ^ 

2l-^<Hl^i ol^tV iit^ ^^7] ^1- ^hZl-ollA^al o];^^ ^Vol Ji^ 

^7l 71 T^flEl^i Ol^ fl >^Efl 2^:2)- 71 >a-Efl ^^«^1 71 >a-Ell 

S^t^l. ^7l ^^11 7] ^Efl ^ - ol^ 71 AjEfl^ = 2J+5 + 2i7> Sl^ ^?ll# °1-g-^^i 

i, jl- 4^4. 71 oflE^^ ^oflA-l 71 ^^1 sJ: 

key[i][j]<3(<^7lAi 71 nllESl>i:Ol ^^1 ^^lolJl 7l T^flES^^^ol ^^1)^ 

<i3> c]^ ^ ^Tgfil ia>^2lt!: ^Al *^1§^ ^^-tb #S*>«>^ ^^^] -M^tl-i^. 

oJ^o)l -B-SlBflo> tlrcl-. ^ ^^1* 1:^-S.e>7fl Jl^ ^ ^x] 7l^ ^ 

<14> 3E 1^ ^ ^tgoi ^Al <^H1 ^-g-S]^ 1-^ ^^^SS-^i. 71 nllE€^^(2). ;tllol« 

(4), ^(6) ^ l-(8)* J£f-s:l-JI Sit:!-. £ 2^ i 121 7l u^^^d^i2)2\ alm^ 7l nflE 
€l>i ^2:1- iE^^S-Ai. 5x5 71 DflESJ^ ^3:1- «i|lS ^V^l 9X^. ^ 3^ 
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71 fl]ESJ^(2)2l 71 °lEi^M S^lsf^ ;tllo]«.(4)o] ^]:^]^^] ^^^£.olcf. 

i 30] B)];^l>^E^^ i 2^11 <^ C^jS- £Al^ 5x5 71 n|lESl:io^ <ia2j- i4b1-l}]71 

^tl- 5al:ES!i. ^l-^ 5alE ^>^^o^ io«1e Ell^l^iE^olcf . 

<15> Af-g-^Hl ^1 «y^o] o;t-^^ ^1 nflE6J>,(2)Si 71 >^E}l7l- ^^7]- ;*|H-^(4)<^1 

^1 <?IE1^M ^^>^5o.^A^ ^Hl^SlD^. ^Bl^:^ ik^ ^H^(4)^ £ 3<H1 £^1^ a>2l- 

ifl-^ ell^]:iiElofl SAl^xq-. ;^lo1«-(4)^ tfl«- Ell^l>iE:]ofl 7] 91^]^^ 

^k^] ^7l«flA^ 7] nflESJ>,(2)>^o^ 71. fl^l ^ 71 >^E)1 ^sj-l- 

^^tbt:]-. ^(6)^ ^ ^^9] o\]6\] icj-el- o]^ f] ^^^^ <yAl ^^^J-^1-71 ^t!: «^1 

^(Previous) Ell ;^1 >iEl ( ^1 6:1- 'Pell^^lrfiiBl'ej- ^4 ^ -^J-e]] gl:^ ^Ja] ^i^l-^>7l ^ 

t!r ^^KCurrent) elMl^El (<^1b:> 'Q.^^]^:^^'^ ^%)-^ S^*>Jl Sit^-. 
<16> 5. 4^ ^ #^fil ^A] c^Hl icl-^ 71 ol^l >1H *l-£<>lt:l-. ^ ^Al c^Hl 

£ 2^1- 7l nflEgJ^; ^2:<>llAl 7l ^-^^^ ^^{2)^9\ 7l -^"^11 ^5}-^ <y«fl 7l ^ 

El^S7> ^, S 3<>11 £Al^ ifl:^ ell;^liEl<Hi ^a1^ ^eI^:^ ^jij. ^ ^>^li?]:0. 

ol'a 71^ €5}-7> «a<H!idt^^1« ^ ^1=1-. 

<17> oil- ^sflA^ ^ «^HlAi^ e>7l S 1^ %2:.^\c^ £. 2^ 71 TiflE 

<18> 
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IS. 1] 



SUM = m 


b5(0x20J 


56(0x40) 


57(0x80) 


58(0x100) 


b<)(0x200) 


SUM = IF 












bO(OxOl) 


0x21(33) 


0x41(65) 


0x81(129) 


0x101(257) 


0x201(513) 


bl(0x02) 


0x22(34) 


0x42(66) 


0x82(130) 


0x102(258) 


0x202(514) 


b2(0x04) 


0x24(36) 


0x44(68) 


0x84(132) 


0x104(260) 


0x204(516) 


53(0x08) 


0x28(40) 


0x48(72) 


0x88(136) 


0x108(264) 


0x208(520) 


54(0x10) 


0x30(48) 


0x50(80) 


0x90(144) 


0x110(272) 


0x210(528) 



<19> s. 1<H1H •0x21(33)"a <^H1^i 'Ox2V^):-& 16^^(hexa decimal) S^^lJl, 
'33'^ 10^=r (decimal) 

<20> ^^7] S. l<^l^i ^ ^^:^>^ 7] ^m^^(2)<^l^i^ ^ fl-^^j^ ^ 5r>7lSl- 

<2i> (a) ^ fl-^^^ 

<22> <t<H]Al oi^^ ^s.^ ^l-o] ^(tilM 7>#^1)^ 1, 2, 4. 8. 16<^lcf. C.1 

^ z^-z]- 20, 21. 22, 23, 24o.^ ^ ^cf. 

<23> (b) ^ fl-^^^ 

<24> ^6\]X\ oi^^j. <gs.;^ ^j-o] ^(HlE 7>f^^l )^ zj-z^- 32 . 64, 128 , 256 , 512'^1 

Cf. o]^ Z}-Z^- 25+0, 25+1, 25+2, 25+3, 25+4o.^ S.^^ ^ . 

<25> ^7] ^ <S fl-^^^^ <^l-g-^>^ °>^^1^ 71 

key[i][j]^ ^Msij- ^2]^^. 

<26> 

<27> key[i][j] = 25+J + 2i 

<28> 0^71^1 iS]- 71 ^Efl ^Sl-^ 71 ^^m^ ^^^^ 71 DllESJ>,^o^ ^ It]. 
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7>sl7l^ ^711^1- ol^^v 7] ^^1 Sitsl <a c^l» 1-^, key[0][0] = 

25+0 + 20 = 0x21(33)<^li=f . 
<29> ol^r} £ 1 S. 41- ^ ^itgfil ^A] c^]oll tt].^ :§.^^ ^g-^*] J^^^ 

^. 

<30> cj-^ofl ^^o] l-ojiJ.^ ;t|lol-a (4)^ £ 43] lOO^TllS. ^^^H ^^ 

x'flE€J>,(2)-y-Sl ?1 ^Efll- ^^Isj-c^ ^i-E^o^ 71 ^Efl -GO 00000 00000- ^■ 

0x00(H)(ol ^7loil o>J^^ 7l£ ^^^1^1 ^(6)^ Pell^l:iE-1oi] 

^•l^tbi^f. ^ 102^;^] S ^^^><^ 71 ^Ei^S7> ^'^^^V^^l* ^]^^. ^} 

^^}d\] oi^H key[0][0]<^l -^sl^l'a 7] nilEsj>,(2)^-^&| 7l ^&|^E7} ^>^Jtlri^. oioii 

ol-Ej- ;^1H^(4)^ 104^;ms. ^^«>c»^ >^7l 71 <aE^^Eoil vc\.^ ^;iil 71 ^Efl ^ '00 
00001 OOOOr, ^ 0x21(H)# ^(6)^1 Cefl^l^Eloil ^-^^tlr^-. ^ ^ ^1<H^(4)^ Cell^l^ 
ti^l ^^'fl 71 Pell;^]>iE-lo)i oi^ 71 -^i-Eil ^* -"ll^i ^ ^'^l 

^^t!:^. <5lBl^V :^^l-oll >11<H^(4)^ 71 '?lEl^E7> 7] ^ 

Ell - 71 ^Efl ^o] o^^o]^ 71 <aE-l^M^ 71 ^Bl^oll ^tb 

^o]j7, Zl ^31. Sitol ^^o]^ 71 ^El^E^ 71 ^E^^<H1 Sltb ^<^lcf. ^H^(4)^ 

71 71 'ioi^si <^i-g-«>c«i zLofl ^-g-*>^ ^21-^ ^^1- ^ xicf. 

Cfl, 1^7l7> ^Bll<HMi 2^7l7> ^ 'i<H^^^ ^ -^^1 <^H1^-1^ 

o]^]^J: 71 ^ 71 'iol;^^ sl-o^^ ^ ojjl zLofl ^-g-^>^ ^^J^ ^ o;ti=l-. 

'S-^l ^ <^H1A-1^ '^4 71 ^ - <^1^ 71 ^Efl ^' = 0x21(H) - OxOO(H) = 0x21(H) 

^ <a=^oi:E.s 7i7> ^Bi^A^ <?]Ei^s<a# -a: ^ xi^f. 
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<3i> n ^ ;*flo1-^(4)^ S. 42] 108^;N1^ ^^tl-cf. '^^fl ^1 Si: - ^1^ ^1 -^-Efl 

Sjb' = 0x21(H) - OxOO(H) = 0x21(H) = 2^ + 20 = 2j+5 + <^l-§-^^i is^- j 

<32> ^7] isq- ;m^^oi] ttj-e). ;tflo1-«(4)^ i 4^ llO^TflS. ^^^rj-o^ ^] >^j-Efl 

^ ^1 ^^1 key[i][j]« <>1-g-*><^ ^tbt:!-. S. 4^ 108^^1 xfl^l llO^Tlls] jq.^^ 

n ^7]9] c^]c]]A^^ 0x21(H) = 25 + 20 = 2i+5 + 2* ^;^1<^1 ^^^^ is]- j 

^ S.^ '0'o]jL, 71 ^^1 51: key[i][j] = key[0][0]ol ^cf. :3.e1ji £ 4^1 106^;^H1a-1 
'^^ 7] >^Ell ^ - ol^ 7] :^o] o^^o]oXo_B.S. f]7} ^Sl^ofl o^tfl 

?1 ^£i^M7V ^V^gtl: 4^ 9X^. ^e)*>^ ^^71 ojHlA-1^ 71 <yBl^E7V 71 

key[0][0]ol ^e-l^<^l <i- ^ $1^1-. 

<33> n ^ ^H^(4)^ Cl-#^ 5^1 ^^1*>7l ^«(| Ml^l^iBl*^ «^fl 

71 ^Bfl Pell^l^iElofl ol^ 71 ^^S.^^ ^-l^tbcl-. ^ 102^;^l^-^Blol j}- 

<34> <^mtfl, cf^oi] ^slx]^ 7l7> key[l][l]<^l^. ^^11 71 ^Bfl = 0x63(H)olai 
71 = 0x21(H)<^lcl-. -^^ll 71 ijt - ol^ 71 = 0x63(H) - 

0x21(H) = 0x42(H) = 26 + 21 = 2J+5 + 2'c>lS.S, 7]-^^l i,j^ S.^ lolcf. ZLo\] aj-el- 
71 ollEg3>,^HMi key[l][l]'5l -y: ^ $1^+. t!:^ key[0][0] ^4-'^] 

key[0][l]ol ^Bl^cfji 7>;gB^l-^. ^4 7l >a-^ = 0x61(H)olJi o]^ 7l >^bH 
= 0x21(H)oli:l-. ^7ll 71 ^Efl 51: - 7l ^eJ] gj: = 0x63(H) - 0x21(H) = 0x40(H) = 
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26 = 2j+5 + 2i loic-ll ^7} aicf. ^-f ^ ^oll^i ^1^1- ^ 

^^-ojcf. pg1)>tl>iE-1oil o]^ ?1 0x21 = 25 + 20s. ^^l7> 
0O1H.S., key[0][l]<>l ^ SZ^f. 

<36> -a-^tb ^ n ^B-I^S 1}-^ ^ 5x5 5-1 n)]esl>; ^^o^ <y ofl 

^ "^^^ ^^1 <^1<H1 sl*>c^ ^o] cVuj:Q m^^^ig^sq. 
^^"^^^ ^-^tb ^^1 ^«fl ^<='> tVcf. 

^^5^]-^ 71 ^E-l^M ^Sl- ^ JH ^H1'?>0.^:£ ?1^ ^Sl-7> 71 ^E^^E^ %VA^Al 

^^^1 :^]^t}c^ <^o>^ ^ ^t^, =L ^4 71 «a^ofl 4= 71 ^^1 ^o. ^ 
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I^^l^ 11 

^>oll- o]^t}c^ 71 ^#u2f 71 ^o]^-ir s^n^}^ 

^7] 7] ^^E.^^^ ^^^^}^ 21-^<^1 ti]^7} ^^S]o] oXji^ ^ 

71 zi-^ofl^i ^#?> 51:^ >a-7l «i# ^^°fl^-l^ ^><^1 

^^tl- ^^1^4 -a-^l oi^ 71 ^Eil ^4 ^;.ii 71 >a-Bll ^}'=>]Mr ol-§-*H ^1 

I^^^^ 21 

9Xo]^^, ^7l ^;^l'il^ 2j+5 + 2i<a(i,j^ ^^^^i 71 n|jE^>^c^ 

31 

^li^J-'Hl 9X<^^^, ^7l 71 ¥#-2.^^ ^y] ^^B ^1 

-^la^ol ^^=4^*^ ^O]^. n ^o]^^S.Si\ ^O^-^ ^7l ^71) 71 -^l-Efl ^oflAi Ol 
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41 

^71 i JS 71 oflES^^, >^ollA^ oj^ 71 ^^1 ^*>^ ol^c^^ 

* S.;8 0.^ 71 ^^U-'^. 

[^^^^ 51 

^l4*J-oll ^7l 71 ^^m^ key[i][j]«a(«^7lAi 71 nl|EsJ>,o^ ^ 

[^^l)- 61 

71 nfljEiJ^ ^3,^ ^^^^HlA^si 71 oi^iJ-^oil ^<H>H. 

>y-7l 71 Ol^ 71 >^E11 71 >^E}1 ^^6)1 Oj-^ ^7ll 71 ^ 

^7l ^;clj 71 >^E)1 ^ - ol^ 71 = 2i+5 + 2i7> ^;^1# ol^tflA-1 

i. j* ^1^*1-^ 4^j2l-, 

^7l i.jS 71 oflEl^>, .^oflAi 71 ^^1 ^ key[i][j]<a(<^7lAl 7l 

nllS€J:iiOl ^^lolji 71 n1|E€l>,o^ ^o^ ^^1)^ ^t}^ 3^^^S. o]^o]:^^ 
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^i^J-*>^ 

^J-71 ^^^^ 71 ^Bfl ^aJf ;^12 71 >^B]1 ^it^Bf^ ^V'^ll- <5l-§-^H ^71 71 nfl^ 

?j>;^oiiAio:| 71 ^#j2f ^<>1^^ sh^i-^m 

^^7l ^;c11 71 >^BJ1 ^ - ol;^ 71 >S-Bll^ = 2j+5 + 2i ^;^1« ol^SflA^ 

:^l-t>*>^ 4^^. 

-^■71 ol-g-^ 71 nflEi^>, ^ollA^o^ 71 ^:^1 ^t}^ Sf^o.^ 

<^1^^^* ^1-^ 71 

81 

>H17*J-°11 ^<H^i, ^7l 71 ^^m^ key[i][j]<a(<^7lAi 7I i^flEs^>,o^ ^ 

^ ^^lolJL 71 Dllms?^^ ^2] ^^1)^ ^^1^^ 71 
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^i7%Hi sx^^^. 71 ^t!" ^ ;Hi2 71 ^j-E))^^ ;Hii 
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